contiguous complementary sequences over stretches greater than 14 bases in length are 
generally preferred, though, in order to increase stability and selectivity of the hybrid, and 
thereby improve the quality and degree of specific hybrid molecules obtained. One will 
generally prefer to design nucleic acid molecules having gene-complementary stretches 
5 of 1 5 to 20 contiguous nucleotides, or even longer where desired. 

Of course, fragments may also be obtained by other techniques such as, e.g., by 
mechanical shearing or by restriction enzyme digestion. Small nucleic acid segments or 
fragments may be readily prepared by, for example, directly synthesizing the fragment by 
chemical means, as is commonly practiced using an automated oligonucleotide 

10 synthesizer. Also, fragments may be obtained by application of nucleic acid reproduction 
technology, such as the PCR™ technology of U. S. Patents 4,683,195 and 4,683,202 
(each incorporated herein by reference), by introducing selected sequences into 
recombinant vectors for recombinant production, and by other recombinant DNA 
techniques generally known to those of skill in the art of molecular biology. 

15 Accordingly, the nucleotide sequences of the invention may be used for their 

ability to selectively form duplex molecules with complementary stretches of DNA 
fragments. Depending on the application envisioned, one will desire to employ varying 
conditions of hybridization to achieve varying degrees of selectivity of probe towards 
target sequence. For applications requiring high selectivity, one will typically desire to 

20 employ relatively stringent conditions to form the hybrids, e.g., one will select relatively 
low salt and/or high temperature conditions, such as provided by about 0.02 M to about 
0.15 M NaCl at temperatures of about 50°C to about 70°C Such selective conditions 
tolerate little, if any, mismatch between the probe and the template or target strand, and 
would be particularly suitable for isolating crystal protein-encoding DNA segments. 

25 Detection of DNA segments via hybridization is well-known to those of skill in the art, 
and the teachings of U. S. Patents 4,965,188 and 5,176,995 (each incorporated herein by 
reference) are exemplary of the methods of hybridization analyses. Teachings such as 
those found in the texts of Maloy et al, 1994; Segal 1976; Prokop, 1991; and Kuby, 
1994, are particularly relevant. 
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Of course, for some applications, for example, where one desires to prepare 
mutants employing a mutant primer strand hybridized to an underlying template or where 
one seeks to isolate crystal protein-encoding sequences from related species, functional 
equivalents, or the like, less stringent hybridization conditions will typically be needed in 
5 order to allow formation of the heteroduplex. In these circumstances, one may desire to 
employ conditions such as about 0.15 M to about 0.9 M salt, at temperatures ranging 
from about 20°C to about 55°C. Cross-hybridizing species can thereby be readily 
identified as positively hybridizing signals with respect to control hybridizations. In any 
case, it is generally appreciated that conditions can be rendered more stringent by the 
10 addition of increasing amounts of formamide, which serves to destabilize the hybrid 
duplex in the same manner as increased temperature. Thus, hybridization conditions can 
be readily manipulated, and thus will generally be a method of choice depending on the 
desired results. 

In certain embodiments, it will be advantageous to employ nucleic acid sequences 

1 5 of the present invention in combination with an appropriate means, such as a label, for 
determining hybridization. A wide variety of appropriate indicator means are known in 
the art, including fluorescent, radioactive, enzymatic or other ligands, such as 
avidin/biotin, which are capable of giving a detectable signal. In preferred embodiments, 
one will likely desire to employ a fluorescent label or an enzyme tag, such as urease, 

20 alkaline phosphatase or peroxidase, instead of radioactive or other environmental 
undesirable reagents. In the case of enzyme tags, colorimetric indicator substrates are 
known that can be employed to provide a means visible to the human eye or 
spectrophotometrically, to identify specific hybridization with complementary nucleic 
acid-containing samples. 

25 In general, it is envisioned that the hybridization probes described herein will be 

useful both as reagents in solution hybridization as well as in embodiments employing a 
solid phase. In embodiments involving a solid phase, the test DNA (or RNA) is adsorbed 
or otherwise affixed to a selected matrix or surface. This fixed, single-stranded nucleic 
acid is then subjected to specific hybridization with selected probes under desired 

30 conditions. The selected conditions will depend on the particular circumstances based on 
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the particular criteria required (depending, for example, on the G+C content, type of 
target nucleic acid, source of nucleic acid, size of hybridization probe, etc.). Following 
washing of the hybridized surface so as to remove nonspecifically bound probe 
molecules, specific hybridization is detected, or even quantitated, by means of the label. 

5 

4.8 Characteristics of CryIC* Proteins 

The present invention provides novel polypeptides that define a whole or a 
portion of a A thuringiensis CrylC-R180A, CrylC-R148A, CrylC-R148D, CrylC- 
R148L, CrylC-R148M, CrylC-R148G, CrylC.563, CrylC.499, or CrylC.579 crystal 
10 protein. 

In a preferred embodiment, the invention discloses and claims a purified CrylC- 
R148A protein. The CrylC-R148A protein comprises an 1189-amino acid sequence, 
which is given in SEQ ID NO:2. 

In a second embodiment, the invention discloses and claims a purified CrylC- 
15 R148D protein. The CrylC-R148D protein comprises an 1189-amino acid sequence, 
which is given in SEQ ID NO:4. 

In a third embodiment, the invention discloses and claims a purified CrylC- 
R180A protein. The CrylC-R180A protein comprises an 1189-amino acid sequence, 
which is given in SEQ ID NO:6. 
20 In a fourth embodiment, the invention discloses and claims a purified CrylC.563 

protein. The CrylC.563 protein comprises an 1 189-amino acid sequence, which is given 
in SEQIDNO:8. 

In a fifth embodiment, the invention discloses and claims a purified Cry 1C. 5 79 
protein. The Cry 1C. 579 protein comprises an 1 189-amino acid sequence, which is given 
25 in SEQ ID NO: 10. 

In a sixth embodiment, the invention discloses and claims a purified CrylC.499 
protein. The CrylC.499 protein comprises an 1 189-amino acid sequence, which is given 
in SEQ ID NO: 12. 
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